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(54) AMINOALKOXYSILANE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
aminoalkoxysilane useful as an a-olefin polymerization 
catalyst component having high activity and high 
stereoregular polymerization activity by specifying its 
chemical structure. 

SOLUTION: This aminoalkoxysilane is represented by 
formula I or II (R1 is methyl, ethyl, n-propyl, iso-propyl, 
n-butyl, iso-butyl, cyclopentyl or cyclohexyl; R2, R3 and 
R4 are each a 1-8C hydrocarbon group; R5 is a cyclic 
amino; and n is 0 or 1). This compound can be used 
effectively as a component of a supported catalyst for 
polymerizing an a-olefin. Namely, a catalyst system 
comprising a solid catalyst component essentially 
consisting of Mg, Ti, a halogen and an electron donor, an 
organoaluminum compound and a 

dialkylaminoalkoxysilane of formula I is highly active and 
is desirable for obtaining a highly stereoregular polymer. 
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(57) [g*<J] 

[*Sf£] (1) XttiS (2) T-S£*lS7 5V7;l/ 

R 1 n Si(0R 2 )3-n(NR3R<) (1) 
R' n Si(0R 2 )3-nR 5 (2) 

(ffiU R'ti^^l/S, x^;l/S, n-^at!;US, iso- 
^atf/l/S, n-T"?-/^ iso-T^bS, ~>^n-^>?- 

****** U R 2 , R 3 RWliK«S! 1-8 

So ) 



[IS^l] S (1) xa* (2) T-mztizms 

R* „ SKOR^s-nCNR 3 ^) (1) 

R 1 n Si(0R 2 )3-nR 5 (2) 

(ffiU R'fi;* x^/l/g, n-ynl^l/g, iso- 

^atf;l/S. n-^;l/S, iso-^;l/S, *>*n^:/^ 
;l/*Rtf * * n^x* v'/bgfr ft ft 8fr &Btf tifcKft. 
**«*SU R 2 . iPRWJiKJlSS 1-8 comtym 
«*^U PttattTSyiS^U n ISO Xttl T'S 

£o ) 

[000 1] 

DBHBOiW-ftailKMn *«HBtt, SftttSIWtta- 

fc#S^f**^* ft i: LT«flift*r«4 

s/5>fb*«»c:B-rfttfl!>T?*«o 

[0 0 0 2] 

^M&^fct-*w»H*a». aitiis i- inks 

^6ftftfi«fSaSttftW«»*^ »HB57-e331C«» 
ffi. »RW58-8301W4»B, WMBB59-580109&4H, » 
HW6(M4507^«ftHfc:»^< «*StlTV^ft 0 S 6 
fc, WMW62-1170W4MH, 258907#&«. 
#^¥2-84404 ^4^8. ^¥4-202505^18. «fWPF 
4-3701 03*§&$Hft 2 tt, L X^(D^Wt^r 

[0 0 0 3] *fc % WBB¥7-109304#^«atf«fH¥7- 
H8320#£«Hcii> t-:77-;l/*Xttf-*S/;l/». fro. 

2 «x« 3my^sm*m?%T*si/^>*mE.j£ft 

fto LfrU ±iBO««BRt±, l^iStt^fenSa- 
[0 0 0 4] 

ftMM'M a - * b 7 -f >S^f*^tt»/£# £ L T «JE ft 
«r«ft««^*ffc^1»*««'rft C fc"P** 0 
[0 0 0 5] 

[»H*»i*f ftfcAO^Sl S (1) X«± 

« (2) T^^tl^7 7 ^y7 7 ;l/n^^>'^> 

R 1 n Si(0R 2 )3-n(NR 3 R 4 ) (1) 
R 1 n Si(0R2)3-nR 5 (2) 

(ffiU RHi^^-jVm. x^l/g. n-yatf;^ iso- 
yn^;H, n-^;l/», iso-:7*-;l/S, ->^a^>^ 



(2) *#B8¥ 9-4 0 7 1 4 

*fftS**U R 2 . R 3 &tfR 4 (i^iit& 1-8 Ogjftzkfft 

g^u R^mikT^ym^TskL, n j*o x&i 
fto ) *««-r«o 

[00061 3(1) Xte:£ (2) R l fi, 
1, x^;l/g, n-/Plf;l/i, iso-:/a fc^bg. n-^ 

[0 0 0 7] R 2 , R 3 RtW«. 1-8 ©KfbJcJIS 

It*5o ft%L<lZ, mmSL 1-8 ^ISffife^l/Mi 

70 mfamffimmitTkmmx&t). «f«c»*L<». k«» 

1-4 (0^ftafeftt^*4fiaKIB5^fb*cjRS"C*» o 
Mfr0J£LTte^;bg, xf;l/S, n-ypt?;H, is 
o-7n If ;l/g, n-r^/l/g, iso-^/i/g, t-^;b 
n-^V^vl/g. n-Z^;l/g, n—\4^>;l/g. 

[0 0 0 8] R 2 kLtjfSL^i, ;*^;bg, 

^bSftiftf^ffctlfto R 3 Rt/R 4 £ LT!ff$ Ll^ 

n-:/3vl/S. t-r^aft2ftf*frf6tift 0 R 3 &tf 
R 4 tff^T*&oT£gftoT^TkJ:l/\> 
[0 0 0 9] R 5 £LT#£bv^tfZ^yg£LTte, 

»zuR««7 5>ft^^6»isisnftfeo*^f6n 

fto 

[0 0 10] »zUR««7^>{t^»i:LTtt, fcfng 

[ooin ±ffi<o*-«as«T^>ft^«i©«f'et». 

tf^U^V (Piperidine) , tfnU^> (Pyrrolidine 
) > ^iJ-^^UW^V^JifiBTfefto 
[0 0 12] niiO X«1 V&Z>i)\ 1^cfet)»*L 

[0 0 1 3] 3 ( 1 ) T^6^^tl§^7;l/W^/ 
7;b3^->->^><7)m»Mftfk:'&%I^LT(i:. x^-;b 
(i/x^;l/r^y) ^ h + ^v'^XEDEADMS) % n-^ 

Sh iso-yatf;l/ (^x^/l/T^y) ^h + ^^7> 
(IPDEADMS). n-y^;l/ (>?x^;l/T^y) ^h^> 
v>(NBDEADMS) > iso-^;l/ (^x^UT 5 7 ) ^ h 
^^->^XIBDEADMS). ^^n^>^;l/ (^*xf;b7^ 
/) h^->i/^V(CPDEADMS), i/^u^i/)]/ {i/ 
x^;l/T^/) h^>">^XCHDEADMS), "ftif*^ 

[0 0 14] S/c. y^-;U (i/V^yUT^y) v 7 ^ 

50 *v->^>(MDEADMS) , y^;U (v^n-ya tf;UT ^ / ) 



-2- 



3 

is* h*^^>(MDNPADMSh t^fr MVs*u\Z)\,7 

is* h+^^^XMDIPADMS)*^/)^tf6tl^o 
COO 1 5] iso-:/nbM/ (So^l/T^y) >* 

yh*^S/^>, iso-yne;l/ (y ^;l/X^;i,7^y) 
^F^>7X iso-yntf;l/ (y^U^n t!;l/7 3; 
y) is* Y^risis'yy, iso-7ntf;l/ 
y) is* h^yv7X iso-:/ntf;l/ (yafcf;l/x^/l/ 
T^y) ^h^»7X iso-^;U 0>Vf-;l/7^ 
y) iso-^;l/ (y^;l/X^;UT^ 

y) ^7h^>7X iso-y^;l/ (S/x^;l/7^y) 70 
Wh^>7X iso-^;U (^oW^/) is 
^h^»7>, S/^n'O^rt/ (^y^l/Z^y) ^ 
*Y*isis^y^ is?u^>^;\s (y^;l/x^;l/r^ 
y) h^risis^y^ istW<Z/3-)\, (is-fu^frT 

^y) s^y h4^>^>\ zs^a^isjv (^y^/i/7 

^y) >>7h^»7X is^u^i/j]/ (y^;l/X^- 
;l/r^y) ^F^>7>, i/?w\*is>l (is?u 

if;i/r^y) yy h*^>^y&£*^tf&nSo 

[0 0 16] *S^y7;I/*;V7 ^ / 7;l/3+^*>7 

( 1 ) *J7)\**)\*7 V*V2±t *fcfcZ*£T 

mtc ';f->A7=K*7;i/^h'J7;i/3^»7>fc 

(2) h U y h^^^^xW^/Y? 

[00 1 7] S (2) T^f)t>$n^«7^/7;l/3 
*zsis^y<DmfoW&<t&V8£LTl^ y^;l/ (tfn 

ysv) >?y h*^v>(MPYRDMS) . y^-;b (tf^u 
^y) ^y h^v'^^XMPiPDMS) , y^;b </N*^y jo 
^-u-w^y) >?y h+^^^XMHMiDMS) , y^-;i/ 
(2-y^;i/e^u^y) is* y*isis^^mw\?m 

Sh y^ (3-y^/l/^U^V) ^h^>7>(M 
3MPIPDMS) . y^-;l/ (4-y^-;l/lf^U^y) is* h*is 
->^>(M4MPIPDMS) , y^;U dZe-is*^;\y\£^Vis 
y) ^y h*^S/^>(M26DMPIPDMS) . *^?V (3.5-^ 
y ijy/) v^y h * > > 5 > (M35DMP I PDMS) 

[0 0 18] x^;U (hf^U^y) ^h*^>7>(E 
PIPDMS) % n-ZfuVfr (tf^Ui^V) ^h^»7> 
(NPPIPDMSh iso-yafcfyl/ (tf-^UvV) ^h^^> ¥0 
^XIPPIPDMSh n-^;I/ (tf^U^V) i/7h*^> 

^xnbpipdms), iso-^^u (e^u^y) ^h^> 
i/^xiBPiPDMS). ->^a^>^i/ (tf^u^y) ^y 

h + S/S/^XCPPIPDMS). i/^a^is)]/ (tf^U is 
y) ->*y h^i/^^XCHPIPDMS) 
[0 0 19] *^«7 = /7;I/3+S/v/7>^ 

[0 0 2 0] /Nuy>(t^*ft^»4:LTti, MeSi(0 50 



lti¥9-4 0 7 1 4 

MehX . EtSi(0Me)2X , PrSi (0Me) 2 X , Si(0Me) 3 X (i£ 
X (i/NDyv^^t) ftiftfW ^n§ 0 Si-0 
tS&SmiT'fmit&WltLTl*. MeSKOMeb. EtSi(0M 
e)3. PrSi(0Me) 3 . Si (0Me)4ft £tf*£l;f htl%> 0 
[0 0 2 1] *«W©#«^r^jRfb-&««, a-*U7 

T*t*£ 0 "Tft*^ [A] ^LTV^v^A, ^ 

tf&to CC] i:LTS (D T'g$n§S/'7;l/+;l/7^ 
yT;i/n*s/i/^>3b^a«»«^«, iSSttT^jif* 

[0 0 2 2] [A] «\ ^?*is*?K^ 

L>&£<D^?*zsVUt&Wl, WF«#t*. RtfTiCU 

ft if o / n a y >{t ^- ^ > ftd«* WWSW- ^ (2) 

*ftB?-l3r**J*ftif*Wf6ti* 0 
[0 0 2 3] [B] 0^»T;l/^-->Aft^U9fcL 

Tfi. r;b^;i/r;i/^x^A, Aayy7;i/*;i'7;^ 
x«>Aft^ffifflT*f?a^ r;^;br;l/^x^A^» 
S Lt>o ^Jc»S h U 7;i/^;l/7;R- i >i,T* 

ftf*fif«i:LTti. h'jy^;br;b^x^A. hU 
x^l/T/b^x^A, h^v7f-;l/7;H-^A, h 
U^^v'^ryb^ - h'J^-^^-;Ur;l/^x^Aft 

;l/^y*-9-vfelRl«Jc:{£ffl-rsc4:*^#So 
[0 0 2 4] a-XlsysycDm&iaZ, 7jc*ftifO» 

(h. i. )atf«msiti(iit(iyL f. r. a -^-1^-7^ > 

0. 2— lOkg/ciriZcOffiH-efeSo 
[0 0 2 5] a-tl/7^>i:LTii, yalfL^V, 1- 
■y-r>. 1--\*-tr>\ 4-y^;l/^>T->-K 1-^^-r> 

ftif^w^n^o *»wtc*3i/^r«. ±ma-*U7 

a -*uys ^t^iyytco^m^Vio c ttfT'Z 
[0 0 2 6] g-&*££LTte. ^-9">> *\-f*>m<0 



-3- 



(4) 



9-40714 



[0 0 2 7] Sfc, *L/7-r>*Huie<OSa«'&^Fffi«t: 

oTft/ttjaaHftswK-rsck^sfSo set. m. 

CO co^ffiT. IBS*nrcfi(0a-*U7-r>* 
tt. ^««^^^v>T*r«^r>fmfk^^ CO ttg 

[0028] *9tmic*&*?mmettii* ^mm. ^ 

[0 0 2 9] 



[0 0 3 0] 

J«H(*J«»1gafc0fl!>ft**Uv-OI|«(g) T*&£ 0 Hbl] 

^aigS»14(M.F.R.)« ASTM D-1238*Cti£oT»J^Lrc 2 * 30 

M eiihy Id i e thy 1 ami nodime t hoxy s i 1 mq 

5(ppm) 



*30T\ 2. 16kg(OMfiT. 10#Rfl<DiSl!»®&{*<DffiB(g) 

[0 0 3 1] Mj£u fSAftSfttt* DSC (Wa-l 
TXSS SSC-5200 DSC-220C) Srffl^TfflSLfco 9J£ 
^ffitt, 230 < C^-eiO < C/min. 4>3ft-?ffiB 

U ^<D££ 5#fW«#Lfc©5»C 230 < t:^640 o C^T* 

5*0/ ^OMt^Bfil, *-<D«WC 401Cfr& 230 
TSTKTC/iiiia 4>i««-C»iSU HW[*aKLfc 0 

[0032] mmm \ 

JO **)\,*j3L*)\,T^Ji/* h*isis^> (MDEADMS) (Dik 

*SBMHKLfcfft, ^xf/l/75>& 3m! (0. 08mol) fc» 
S -Bl* n-^y*>80ml*Anfco STFn-hfcttl. 
63mol/l (0^;V»J^»>A^*9->mffi49. 1ml*A*U 

20 *v->^>15. 3ml(0.08mol) ?:^>o < 0 fcSTFLfti, 

tf«M> 1*3N«fttf 2*««*fft\ g^%^?#fco 
[0 0 3 3] BWt»Oj*^ii:55 < C/21iiiriHgTfeD. GC 
«fttt97.6%T»abofc 0 'H-NMRtOassignmentatt 

[0 0 3 4] 



[0 0 3 5] H5£#J2 

^/ciJ7X7^;^-ttt77X3( S«400ml)p«9tCX 
^-7-e-X^An, M^tfVT^ffl^T. 77X3 

(0. 08mol) ^yxf;l/X-r;l/80fn!^An/co fiSTn- 

x^;bx-x;l/r§?S40ml^Anrco (^1/7^/7 
^»^^o'J F^X^/l/X-^WSBtti, 
vn^^^P'J FS*x^/Iol— ^/WSttfcS^xTvl/ 

v^^A^dU K^x^;l/x— r;UJ8}ffi*7^X3 



(MDEADMS) 

0.10(CH3^Si-, 2.9H, s), 
1.03<QjJr-CB2-W-,5.8H r t, J=7.0Hz), 
2.87(CH3-gi2r-H-, 3.9H, q, J=7.0Hz), 
3.4B( CB3~ *Q-. 6H, S) 

l*3tCI$o < t) kWTbfc*. SSfcT 1 2B«BHt#*fT 

^ Ti«**iifc. 

[0 0 3 6] HSSWJ3 
x^x^l/7^i/7h + ^'>7> (EDEADMS ) <z> 



50 



1 Rt/2(c*5l/^T> ^f;l/h'J^h*^>7>© 

0»ffi7»6«Lteo aW%KD86^ti65.5 , C/20ramHgTfe 
GC«att96.3%1?So/£o 'H-NMR^assign 
mentttWT<0ii0T?feS o 

[0 0 3 7] 

[ft 2] 
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(5) ^¥9-4 0 7 1 4 

7 8 
Ethyldiethylaninodiioethoxysilane ( EDEADMS ) 

5(ppm) = 0.63(CH3-CB2-nSi-, 2. IB, g, J=7.5Bz), 

0 .94-1 . 0 8 (CH3-CH2-^Si- + CH3-CH2-N-, 9.6H, m) , 

2.88(CH3-CH2-N- r 4. IB, q, J=7.0Hz) , 

3.50(CH3H3-r 6Hr S) 

[0038] mmm4 *mm<D?;&v&&i,rco mm^m^ts^sx^^^g 

n--?u\£>\,i?3L^jl/T^Sis* b*isz/^> (NPOEADM T'feD. G C>fifitt97. 6%T?feofc 0 1 H-NMR0)as 

mmmiRUzicis^T, t^frbv* h+e/^vo [0039] 

ftfc> 0 tcn-^n tf ;l/ h U ^ b *i/i/<y >*ffllr^fcJ6WM4 * [it 3 ] 

n-Propyldiethy laminodimethoxysilane ( NPDBADMS ) 

S(ppm) « 0.63(CH3-CB2-£fil-, 2. OB, q, J=8.1Bz), 

0.93-1.08 (£H3r-CH2-CH2- + CH3- CH2-N-, 9.2H, m) , 
1.33-1.48 (CH3-CS2.-CB 2-, 2.2B, m) , 
2.87{CH3-CH2r*-, 4. OH, q, J=7.0Hz), 
3.50(£H3-O-/ 6H # s) 

[0040] mmms mtmm^mx^^tco m&mv>mm±iz or/i&im 

iso-yatf^^x^l/T^y h^^V (IPDEAD HgT£*K G Cjfog&99. 4%T*feofc 0 1 H-NMRO 

MS) assignmenttiUT^SDT&^o 
JSKffiliatf 2£:fc^T. ^f;l/h'J^h^>^7^ [0 0 4 1] 

ft*? t) ic^r v y p tr 7i/ h y ^ h*^>5 >*ffl^ftw * [ft 4 ] 

Isopropyldiethylaminodimethoxysilane ( IPDEADMS ) 
8(ppm) = 0.96-1.07 ( CH3- CH2-H- + £H3-£il-, 13. 9H, m) , 

2.8 9(CH3-CH2-N-, 3.9H, q, J-7.0BZ), 

3.52(01*3-0-, 6H 7 s) 

[0 0 4 2] mmm6 +m<Dj5&TSf£Lrc<> B»»O»j6tt86.0r/5^ T* 

n-^;l/^X^V7 5/y^ h*^>5> (NBDEADMS) feO, G Cl$jgte98. 2%T*ofco 1 H-NMRcDassi 

OB-ric gnmentttWTOii 0 "e&£ 0 

1 RU2l£*3^T. ^/l/HJ* h*S^>5><0 [0 0 4 3] 

ftfe t> (cn-^;l/ h y ^ h >*fflt^K>HiH* [ft 5 ] 

n-Butyldiathylaminodiinethoxysilane (NBDEADMS) 
6(ppm) = 0.59-0.67 <CH3-CH2-CH2-Ca2L— , 2-1B, in), 

0. 89 (£M3— CH2-CH2-CH2— , 3-BH, t:, J«6.0BZ), 

1 . 0 3 ( £&3-CB2-N-, 6.1H, J«7.1Bz), 
1.32-1. 40 (CB2-Ca2.-di2.-CH2-, 4.4H, ra) , 
2-87 {CH3-£B2r-N-, 4.2B, q, J=7.0HZ) , 
3.50(CH3r-O- r 6B, S) 

[0 0 4 4] mmm7 mm<D^mV^f&Lrz 0 gW^^^88.0°C/16mmHg 

iso-^^l/^X^/I/T^yv 7 ;* b*i/i/"7y (IBDEADM T*£D. G Ctt*«98. 2%T*fcofc 0 1 H-NMR<7)as 

S) cO-&^c signmentiiUT^OilDT^^o 
1 &XS 2lC$5\,^T. **7l/h'J* h^>->^><D [0 0 4 5] 
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(6) fflf 9-4 0 7 1 4 

9 10 
Isobutyldiethylaminodiinethoxysilane ( IBDEADMS ) 

6(ppm) = 0.61(-CH2-^i, 2.1H, d, J=7.0Hz), 

0.95-1. 08 (CH3-CH- + CH1-CH2-N-, 12. 7H, m) , 
1.76-1. 89 (CH3-CH-, KlH, m) , 
2.8 7(CH3-CHl-»- r 3.9H, g, J=7.0Hz), 
3.49(CH3-0-/ 6H f s) 

[0046] mmms w *w*H»D#ffi^aLfco mmmv>ffi&mi- 9r/4m 

^^P^>^>'xf;l/7^/^ h*zszs^y (CPDE mHg !K G C«Stt99. 4%T?£o fc 0 1 H-NMR 

ADMS) OassignmentiittTOiiO^ftSo 
ilfl^Ji&tf2lc*>t^T\ ^f;l/hU^ h+s/S/jy© [0 0 4 7] 

Kt> 0 ici/fwO+jii, h "J * h*>->^ >^rfflt>fci^ * [ft 7 ] 

Cyclopen-tyldiethylaminodimethoxysilane (CPDEADMS ) 

6(ppm) = 0.95-1 .12 (£H3-CH2—N^- + -CH-Si-, 6.9H, m) , 

1.39-1.86( Jj— , B.4H, m), 
2.89<CH3-£fl2-N-, 3.9H, q, J=7.0Hz), 
3.52(CH3r-0-, 6H, s) 

[0 0 4 8] nmm9 *W«BWO*tt1?*J«Lfc 0 BW»©»M5»±84. O^/Bm 

S/^n^^l/v'x^I/T^y^ h + ^>->5> (CHDE mHg T?$> K> > G OEfit±97. 6%Tfeofc 0 1 H-NMR 

ADMS) <D-&J* Oassignmenti±JWTOiiDt?S5o 

nmm\VLXS2\c^x. tv-frhv *b*fi/^><D [0049] 

Cyclohexyldiethylaminodimethoxysilane (CHDEADMS ) 
6(ppm) = 0 . 63 (CB-^Si— , 1.1H, m) , 

1.03 ( CH3- CH2-N-, 6.2H, t, J=7.lH2) r 

1.06-1.78( , 10.5H f m), 

2.87(CH3-£H£-«-, 4.0H / q, J=7.0Hz) r 

3.51(CH3-0-, 6H, S) 

[0 0 5 0] IWl 0 ^>^>15. 3ml(0.08mol) ^r^>o < 0 fc»TLfc». MS 

**;be-*ysvs>* h*$/$/9> (=mp i pdm ten 2#ini«***i?ofc. B»»#ft#K:£«LT^ 
s) zozmmLfcm^ is^^y^frz-xmrn^mM 

/"c^7X7^^-Wt77X3( §»400ml)rttCX* **0 1 *3R«atf 2 *J»«*f¥t\ BW»*»ft« § 

bf^y>?>8.3ml(0.08mol)fc^S • *&97. 0%T&o/c o 1 H-NMR<Dass 

att7kn-^y^>80ml«:An/'Co STF n — He fi 1 . 63mo i gnmen t litTFOiit) T*fc3 0 

l/l 0^;Uy^»>A^-9->fgfK49. 1ml£An> [0 0 5 1] 

TT^^Xnrttc^o < OtmTLtcm. WMlCX 1 f$ [ft 9] 
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(7) *$BH*9-4 0 7 1 4 

U 12 

Methylpiperidinodimethoxysilane (MPIPDMS) 
6(ppra) = -0,01(£g3-Si-, 3.1H, s), 

1.27~1.49( , 6.4H, ra), 

2.79~2.84( , 4.2H, m) , 

3.39(CH3HO-, 6H, s) 

[0052] nmm i i * LfcgL msict 1 2^r^^fTorc 0 

^^btf^U^y^^ h^^>^>^> (=MP I P DM JO lc£.f£L,T^Z><D*mmLrc'&lC. tf^X^^l/^-T* 

vrv -^-yi/Kai*ffli^^«^rffi) rSTo-h^d [0053] n$5#ji 2 

xf:iJ7X7^^-Wt77Xa( ga400ml)F^tCX X^;l/tf vV h^v^V (= E P I PDM 

K^^T^^T. 77X3 S) 

rt^^M^L/cm, ^^;l/hU^ h4^>^>i5.3ml ^JSSfiRJ l lMl 2tc*5^T, h V * Y*Zsi/^ 

(0.08mol) fc$;x*7l/x— r;l/80ml*Aftfco aSTa- v<Ottfr!)lcx^;l, h 'J * h*^>^>*ffl^fctttttt 

;l/X-x;l/rg?S40ml^:An/co (fc^U *JS~*&*i/*? 7mmHgTfeD, GC*fiftli9 7. 6%T^ofc 0 * 

A^P'J K^x^;l/x— x;b^ti:7;l/^;Uv^>'^ fc, 1 H-NMROa s s i g nme n t JiWTOii!) 

A^oiJ K^x^/l/x-T-yl/rgffitclf^U ^>^1TI 20 T*fc£ 0 
T^Lfco ) ^TT'tf^U^yv^v/^i^^uU [0 0 5 4] 

Fi;xf;l/x-f;I/i8»*77X3rtJci*o < 0 £®T * [ft 1 0] 

Ethy lpipcridinodimethoxy silane ( EPIPDMS ) 

5(ppm) = 0. 62 (CH3-CH^-r 2.1H, q r J=7.8) , 

0.71f CH3 -CH2-, 3.2H, t, J=7 * 8 ) , 

1.37~1.59< * 6.3H, m) , 

2-89-2. 97( <[^n- # 3.8H, m) , 
3.50(CH3-O- r 6H, s) 

[0 0 5 5] mm®! 1 3 ^6t/l9mmHgt^^ GCfcEgte98. 7 %T*$> 

n-yutf/l/e^U^y b*fis^> (=N P P I o/Co £/c. 1 H-NMROa s s i g nme n t » 

PDMS) O^/S «T«t)T^^o 

HfigflJl lMl 2lC*5l^T, ^f;l/h^h^»7 [0 0 5 6] 

XOftb 0 IC n - ^D If ;b h y ^ h*S/S/7 [fbl 1] 

tt>KiBI«0»S^*Lfco IWftOMtt l 0 6. * 

n-Propylpi per idinodimethoxy silane ( NPPIPDMS } 

5(ppm) = 0.62(CH3-CH2-Cfil-, 2.1H, t, J=8.2), 

0-97(CHi-CH2-CH2- f 3.8H, t, J=7.2), 
1.33-1. 62 (CH3-££2-CH2- + ' 8 " 4H ' m ) ' 

2.88-2.97( {^m- , 3. BH, m) , 
3.45( CH3- Q- P 6H, s) 



[0057] mmm 1 4 

^V^aV^Ut^UvVv^ h3rfi'7> (= I PP I 
PDMS) <D1^J& 



50 fco 1 H-NMR(Dass ignmeiit teUT 
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(8) WBBT9-4 0 7 1 4 

13 14 
<Diit>T*&&o * lit 1 2] 

[0 0 5 8] * 

Isopropylpiper idinodimethoxysilane ( ippipdms ) 

6(ppm) = 0.92-0. 99 (CH3-£H- + ^ 13.30, m) , 

2.75-2. 86( ^Jr- , 4.0H, m) , 
3.44(033-0-, 6H, s) 

[0 0 5 9] 1 5 ^/3mmHgT'S0, GCl$gte9 7. 9%t?Sofco 

n-7f;l/^ , J> ? y^h^>^7> (=NBPIP 70 Sfc, 1 H-NMR<Da s s i g n m e n t tttTFOii 
DM S ) <D-&/£ DT«o 
HfiiStffll lRtfl 2tC*50^T> ^f;l/hU^h^»7 [0 0 6 0] 

y©tttoDfcn-:f*-Jl/hyjC h*i/Z/?>&m^rcOL lit I 3] 

n-Bufcylpiperidinodirathoxysilane (NBPIPDMS) 

6(ppm) = 0.62(CH3-CH2-CH2-£S2-, 2.1H, t, J=7.8), 
0 . B 9 f CH3-CH2-CH2-CH2-, 3.2H, *, J-6.8), 
1-37-1. 59f CB3- CH2 - CH2- CH2- * ^yi— , 10-5H, m) , 
2.88-2.94( <^r- , 4.2H, m) , 

3.50(CflJr-O- r 6H, s) 

[0 0 6 1 ] USSCT 1 6 */5mmHgT*S9> GCS*6S(i9 7. 7%T&o/c 0 

V fc^ U i/S is* Y^i/is'yy (= I BP I P Sfc, 1 H-NMR<£>a s s i gnme n t ttWTOii 

DM S ) OT'Wo 

l&tf 1 2lC4o^T. >C^;l/hy>C h + [0 0 6 2] 

>^O«^0tc^y^;bhU^ h*S/$/9>*fflt^fcW [ftl 4] 

Isobutylpip©r idinodiroothoxysilane ( IBPIPDMS ) 
5<ppm) = 0.60{-£H2.-Si-„ 2.1H, d, J=7.0), 

0. 96(£H1-CH-, 6.3H, d, J-6.6), 
1.42-1.59< f 6.2H, m), 

1. 76-1. 86 f CH3-CH-. 1.1H, in) , 
2.88~2.93( (^r- , 4.3H, m) , 
3.50(£aa-O-r 6H, s) 

[0 0 6 3] 1 7 ^7t/4mmHgt'fc^ GCfcEjg(i:96. 1 %T*£o 

S/^n^>^;l/t!^U>?y^^ b*i/i/7> (=C P P fco Sfc. 1 H-NMR<Dassignment ttfiTF 

IPDMS)^lfi OiIDT*&£ 0 
HfiEflAJ 1 1 &tf 1 2tCfet^T, ^f/l/h'^ [0 0 6 4] 

V^ftt^tCv^n^V^l/hlM h+^>7>4ffl^ 40 lit I 5] 

Cyclopentylpiperidinodimethoxysilane (CPPIPDMS ) 

6(ppm) = 0.95-1. 12 (-Cfi-Si-, 1.1H, m) , 

1.42-1.79( *£y~~ + ' 14. 7H, m), 

2.90-2. 96 ( C^n- , 3-8H, m) , 
3.52<£H3-0-, 6H, s) 

[0065] mmmx s i pdms) <o^m 

zs?u^*isjv\s^yz/si/*h*i/zs^y (=chp so mmm\ zicts^x, y^/i/hiM h*>->^ 
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CO 0 6 6] 

[fki 6] 



(9) 

15 16 

1. 2t/4mmHgt'feO, GCS6t(i9 7. 2%X 
&o7c 0 £?c, 1 H — NMROass i gnmen t(i * 

Cyclohexylpiperidinodimethoxysilane (CHPIPDMS ) 

6(ppm) » 0.72-CKB9{-£Ii-Si-, 1.1H, m) , 

1.19-1.71( + f 16. *H, m), 

2.Bl-2.97< , 3.8H, m) , 

3.52<£fi3 r -0-, 6H, s) 



9-40714 



[0 0 6 7] f£SS0lJ 1 9-28. itmm 1 
(1) MM®&f&ft (A] OliSJ 

*£7jdg{fc7 /I/ ^ - ^A15^ V ^e^^r h ;b.x > 40m I lc jgftO 
£ A * a ^ F30 ^ 'J V^p If ;Ux— x 

150^U^e;K ^/b^-n- 3.3 

5U*;i/*»&nu mnncQo^cx mmjx.fcz<&rc 0 
m^mvm»^mw\L, h;bx>\ ^xn-^^yx 

[0 0 6 8] (2) /Ptfl/XDl^ 
^CO-N^^X^U- («^g{£/£#£LT 7. 9mg) Z£ 

2. 1^U^e;l/#Wr^n--\y^vr§^ 2. Iml^r;*- h ^ 
b-^tcft^/ufco ZZIC, tftft [C] £LT, gl- 40 
3tag§^^>{t^«). 35^ U^;l/tWt^n--\y^ 
>r§?Sl.74nil^f±jA/ufCo m^X, S5-7tCf£ig07]< 
«f*yneu>1200ml»ALT*-h*U 
-7*l»Lfco ^— h^U— ^«r10 a CtC?&aiL. Jfi 

£r70°Ck:f?rSU 7(TCT IBSBffi^Srfrofco 
[0 0 6 9] BdHTBK *SC^a fc? U>/fX*»Bi 



o^T^SCER*** 5-10 tcj^-To 

[0 0 7 0] H8S#J2 9-3 2 
J*# [C] £ IT, (fcT^D^V) SMh+S'S' 

• "5XMPIP0MS) «rfflt\ 7K^O^fflB (Kg/cm2) l 

*ai ist/14 tc^o 

[0 0 7 1 ] 3-3 5 

f£ft [C] ^LT, x^-;b (tf^UvV) S7*r*$/S/ 
5XEPIPDMS) 7k^0^ffl» (Kg/cm2) 

o^c 0 n&m&&&Tfm&{*<D&mc^x<Dmm*§3k 
%m i i at/ 1 4 ic^-To 

[0 0 7 2] Hffi#j3 6-3 7 
J*# [C] i:bt, n-ynif;l/ (fc^USV) i/7h + 
S/->v>(NPPIPDMS)«:ffll/\ 7kig£H$fflB (Kg/cm2) % 
Si 2tC^L/c«^L7cW^ii. SlSSffill 9tmmicL 

[0 0 7 3] HffiWJ 38 — 39 
^ [C] t LT> iso-yatf;b (tf-tU^V) ^ h 
*^2/5>(IPPIPDMS)*fflV\ 7K^O^ffl» (Kg/cm^) 
*Sl 2 tCTTxL/ctmc L/ci^^, HfififfUl 9i:IpJ^c 

^JK*** l 2Stf l 5 tc^-To 

[0 0 7 4] ^ISS^J4 0-4 1 
f£ft [C] i:LT, n-^;b (tf^U^V) ^ h^-> 
->^>(NBPIPDMS)«:fflV\ 7K^O^ffl» (Kg/cm 2 ) &m 
1 2fciKLfcaMcUfctt»«4, ^SSCTl 9 fcBHMcLT 

i 2 at; i 5 (^7^ -To 

[0 0 7 5] ^SSfi?ij4 2-4 3 
^ [C] £LT. iso-^;b (tf^U^V) 
->i/^^(IBPIPDMS)«rfflV\ 7j<^O^fflg (Kg/cm 2 ) * 
Si 2 (Cttn Lfc^tc L/c^ti, USS^Jl 9i:rafi|*cU 

*g«^S 1 2 RZf 1 5 tc^-To 
[0 0 7 6] HS&CT4 4-4 5 

[C] fcLT, istu^l/^fr (tf^U->V) 
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(10) 



9-40714 



17 

h+v'->^xcppiPDMs)%ffli/\ Tkmo&mm (Kg/c 

Oa)^**S 1 3RO - l 6 »C5VTo 
[007 7] 46-47 

[C] i: LT> */*W\3ri/i\, (fc^'J^y) ^* 



* h*->->5>(CHPIPDMS)£fflt\ 7k*<0ffifflfi (Kg/c 

^gi 3tc7nLrcWncLrcLmtt. mmmi 9tm 
<Dfflmtsm*& i 3 st; i 6 tc^-r c 





(C) 








1 9 




C2H5 C2H5 

\ / 

N CH, 
\ / 

Si 
/ \ 

OCHa 0CH 3 


2 0 




C2H5 C2H5 

\ / 

N C 2 H S j 
\ / 

Si 
/ \ 
OCH, 0CH 3 


2 1 




£>zW* C2H5 

\ / 

N n-CsH, 
\ / 

Si 
/ \ 

0CH 3 OCH3 



[0 0 7 8] 



40 im 2 ] 
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(11) &m¥9-4 0 7 1 4 



19 20 



mm 


(C) 






22—23 




a u p u 
t2iU L21I5 

\ / 

N iso-CiH 7 

\ / i 
Si 

/ \ i 
OCH, OCH* 


2 4 


^y 


C2H5 C2H5 

\ / 

N n-C 4 H, 
\ / 

Si 
/ \ 
0CH 3 QCHj 


2 5 




P U P u 

\ / 

N iso-C 4 H, 

\ / 
Si 

/ \ ; 

OCH, OCH3 



[007 9] [^3] 
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(12) <8IP!¥9-4 0 7 1 4 



21 22 



mm 


(C) 






2 6 




C2H5 CjHb 

V 0 

Si 

/ \ 
0CH a OCH, 


27—28 




U2HS 1/2115 , 1 

\ / H 

n \y 
\ / 

Si 

/ \ 
0CH 3 OCH3 



[00 8 0] C^4] 





(C) f$fr 




1 


hlri/i/^y 


C2H5 C2H5 

Si 
/ \ 
0C 2 H s 0C 2 H$ 



[0 0 8 1 ] 
C«5] 



40 
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(13) 
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23 





Kg/ca* 


g/g-cat.h 


MFR 
g/lOmin 


H_ 
96 


I 


1 9 


2 


2 9 10 0 


3 7.5 


9 6 


9 


2 0 


2 


3 5 8 0 0 


4 9.8 


9 6. 


6 


2 1 


2 


3 0 3 0 0 


4 1.5 


9 6. 


1 


22 


2 


4 14 0 0 


2 8.4 


9 6. 


6 


2 3 


4 


3 8 6 0 0 


1 1 7 


9 4. 


9 


2 4 


2 


3 5 5 0 0 


6 0.3 


9 5. 


4 


2 5 


2 


3 5 3 0 0 


5 8.5 


9 5. 


7 



24 





Kg/cn* 


g/g-xat.h 


MFR 
g/lObin 


H. I 
% 


2 6 


2 


2 73 0 0 


8 6.5 


9 2.0 


2 7 


2 


3 57 0 0 


1 5.1 


9 6.9 


2 8 


4 


3 6 10 0 


4 8.5 


9 6.2 


CO 0 8 3] 
[*7] 




7jc3iEE 




MFR 


H. I 


1 


2 


2 7 3 0 0 


2 4 9 


9 0.6 



[0 0 8 2] 
C«6] 



[0 0 8 5] 



[0 0 8 4] 
[|&8] 
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Tc 


Tm 


AH 


Us/tin 


mmmm 


mm 


•c 


•c 


J/8 




% 


1 9 


1 1 8.6 


1 6 4.5 


1 0 6.5 


7.5 


9 6.1 


2 0 


1 1 8.4 


1 6 4.3 


1 1 3.0 


7.8 


9 6.1 


2 1 


1 1 7.7 


1 6 4.4 


1 0 5.2 


6.3 


9 5.8 


2 2 


1 1 7.2 


1 6 4.5 


1 0 7.5 


8.2 


9 6.0 


2 3 


1 1 8.6 


1 6 3.9 


1 0 8.7 


8.3 




2 4 


1 1 8.0 


1 6 3.7 


10 4.1 


8.9 


9 5.7 


2 5 


1 1 7.9 


1 6 3.4 


1 0 9.3 


7.8 


9 5.6 


[19] 




Tc 


Tm 


AH 


UsR/Un 


mmmm 




°C 


# C 


J/g 




% 


2 6 


1 1 8.5 


1 6 3.1 


1 0 6.0 


8.2 


9 5.0 


2 7 


1 1 7.5 


1 6 5.1 


1 1 2.8 


8.2 


9 5.8 


2 8 


1 1 9.4 


I 6 4.5 


1 1 7.1 


7.5 





[0 0 8 6] 



[Hi 0] 
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(14) 



25 





Tc 

•c 


Tm 


AH 
J/g 


ftfa/Mn 


mmxDin 
96 


i 


1 1 7.0 


16 1.7 


1 0 1.7 


6.6 


9 3.4 


Hii] 


mm 




Kg/ciB* 


g/g-cat.h 


MFR 
g/lftnin 


R I 

% 


2 9 


MPIPMKS 


0.5 


23100 


8.2 


98.2 


3 0 


ypiPDts 


2.0 


29000 


69.9 


96.4 


3 1 


MPIPDMS 


3.0 


20500 


153 


95.1 


3 2 


MP1PDMS 


4.0 


26400 


221 


95.2 


3 3 


BPIPDMS 


2.0 


35100 


66.3 


96.7 


3 4 


EPIPDMS 


4.0 


38500 


284 


947 


3 5 


EPIPttIS 


6.0 


35900 


663 


92.9 


C*l 2] 






Kg/cm 1 


g/g-cat-h 


MFR 
g/lOmin 


H. I 
% 


3 6 


NPPIPDMS 


2.0 


37000 


53.8 


96.6 


3 7 


NPPIPIWS 


4.0 


33000 


221 


95.0 


3 8 


1PPIPDHS 


2.0 


39600 


31.6 


96.7 


3 9 


IPPIPDMS 


4.0 


44600 


124 


94.7 


4 0 


NBPIPDMS 


£0 


44100 


73.7 


96.4 


4 1 


NBPIPDJS 


4.0 


44700 


284 


95.1 


4 2 


IBPIPMIS 


2.0 


33700 


76.5 


96.0 


4 3 


i BPIPDMS 


4.0 


33200 


249 


" 94.7 



[0 0 8 9] 



[ill 3] 



27 



mm 




Kg/cm 1 


g/g^caLh 


MFR 
g/10ain 


H. 1 
% 


4 4 


CPPlPttS 


2.0 


36100 


17.2 


97.0 


4 5 


CPPIPDMS 


4.0 


38200 


62.2 


95.7 


4 6 


CHPIPDMS 


2.0 


26100 


60.3 


95,4 


4 7 


GfPIHMS 


4.0 


30900 


249 


93,1 










1 4] 






Tc 

•c 


Tm 

•c 


AH 

J/g 




% 


2 9 


119.4 


165.1 


103.4 


R4 




3 0 


120.1 


163.9 


108.5 


ao 


96.0 


3 1 


119.9 


163.9 


108.9 


5.0 




32 


120.3 


1619 


112.8 


4.4 


9a 3 


3 3 


118.4 


163.9 


107.2 


6.4 


96.6 


3 4 


119.1 


163.7 


105.4 


5.6 


96.5 


I 3 5 


120.8 


162.8 


112.6 


6.9 





mi 5] 





Tc 


Tm 


AH 




mmmm 


mm 


•c 


•c 


J/g 




% 


3 6 


118.7 


164.6 


106.4 


5.2 


96.5 


37 


118.6 


163.1 


108.2 


ae 


96.5 


3 8 


117.4 


164.2 


108,2 


7.7 


96.7 


3 9 


118.3 


163.1 


114.0 


8.4 


96.8 


4 0 


118.9 


164.7 


109.4 


7.1 


96.5 


4 1 


119.5 


16a 6 


111.2 


8.6 


96.2 


4 2 


119. 4 


164 6 


1142 


7.2 


96.1 


4 a 


119.4 


163.3 


120.7 


6.9 


95.9 



(16) <f#IPI¥9-4 0 7 1 4 

29 30 









m 


1 6] 






Tc 


Tm 


AH 


. ttrth 


oimmm 






"C 


J/g 




96 


4 4 


119.1 


165.3 


107.7 


7.9 


96.2 


4 5 


118.7 


164.8 


109.6 


8.1 


9a 3 


4 6 


119.5 


164.7 


107.3 


6.7 


95.8 


4 7 


119.2 


163.6 


111.8 


6.4 


95.6 



[0 0 9 3] 

(5D int. ci. 6 mm* FfftmmWr^ f i m&wmm 

C 0 8 F 4/64 M F G C08F 4/64 M F G 
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BflSffBl 4¥3fl2 7B (2 0 0 2. 3. 2 7) 



C^BBS^] »H¥9-4 0 7 1 4 

MB] W9$2fll0B (1 9 9 7. 2. 1 0) 

£Bfl«WM«H9 - 4 0 8 
[m^S^] 1#^¥7 - 1 9 2 7 9 3 
CHB»8WWH»7)iH 

C08F 10/06 

C07F 7/10 

7/18 



C08F 4/64 MFG 
[F I] 
C08F 10/06 
C07F 7/10 F 
S 

7/18 M 
T 

C08F 4/64 MFG 



[ISffiB] Wl 3¥l 2^7 0 (2 0 01. 1 2. 
7) 
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[«IE*ttWIB*] «*FBUR<DttH 

nraai] a (i) x«s (2) t^Mr^/r 

R 1 n S i (OR 2 ) 3- n (N R 3 R 4 ) ( 1 ) 

R'nSi (OR 2 ) 3-nR 5 (2) 

i s o-^nt^l/g, n~^;l/S. i s o-ttA/ 
^&atfnrcKffc**»«r^L, R 2 . R 3 RtfR 4 S 
nttOXtt 1 T^fe^o ) 

m&m i {aeio/^//;^^^^^ 

[»3#H3] a (1) XliK (2) iCtS^X. nffl? 



[¥£?ffiIE2] 
MIE»«»W*] OHIO* 

MiE»*3aa*] 0006 

[«IErt§] 
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